Chain dynamics of selectively deuterated fatty acids in high-density lipoproteins studied by deuterium NMR.
Deuterium order parameters have been determined for approximately 5 mol% selectively deuterated palmitic acid incorporated into the outer monolayer of high-density lipoproteins (HDL3). The values are SCD = 0.38 for [2,2-2H2]palmitic acid, 0.38 for [4,4-2H2]palmitic acid, 0.37 for [5,5,6,6-2H4]palmitic acid, 0.23 for [11,11,12,12-2H4]palmitic acid, and 0.05 for [16,16,16-2H3]palmitic acid. Comparison of the acyl chain order parameters in HDL3 with acyl chain order parameters determined recently [Parmar, Y.I., Wassall, S.R., & Cushley, R.J. (1984) J. Am. Chem. Soc. 106, 2434-2435] for approximately 5 mol% deuterated palmitic acid in sonicated unilamellar vesicles, composed of the same ratio of phosphatidylcholine/sphingomyelin (85/15 w/w) found in HDL3, shows that acyl chain order in the HDL3 monolayer is approximately 3-5 times higher than in the vesicle bilayer. The acyl chain order in the lipoprotein monolayer is approximately 1.5-2 times higher than in the bilayer of phosphatidylcholine multilamellar dispersions. Deuterium longitudinal relaxation times have been measured for deuterated palmitic acid in HDL3, and the values T1 approximately 16 ms for C2H2 and 170 ms for C2H3 groups are a factor of more than 2 times smaller than found in phospholipid bilayers.